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Background of Invention 

5 

1. Field of the Invention 

The present invention relates generally to airplanes. More specifically, but 
without limitation thereto, the present invention relates to the body of a 
1 0 supersonic airplane. 

2. Discussion of the Background Art 

One of the major problems with supersonic airplane travel over land is the 

1 5 sonic boom created by the airplane. It is such a major problem that 

commercial airlines are prohibited from flying over land at supersonic speeds. 

Commercial supersonic airplanes are known in the art. For example, the 
Concorde jet is capable of traveling from Paris to New York in three hours, 45 
20 minutes at a cruising speed of Mach 2 or 1,370 miles per hour. The 

Concorde's seating capacity is 100 passengers and it usually has a crew of 
nine. Daily service between New York and Paris started in 1977. The 
Concorde is able to fly this route because the majority of the flight is over the 
Atlantic Ocean. However, a flight from Paris to Los Angeles would not be 

2 5 feasible due to the sonic boom created by the airplane as it flew over much of 

the United States. When flying over land the Concorde would need to greatly 
reduce its speed so as not to create a sonic boom. This would substantially 
defeat the purpose of having a supersonic airplane. 

30 Thus, there would be a much better market for a supersonic airplane if the 

airplane could fly over land with no sonic boom or very minimal sonic boom. 
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Thus there is a need for an commercial passenger airplane design, such as a 
business jet design, to eliminate the problems discussed above. 

5 Summary of Invention 

The present invention advantageously addresses the need above as well as 
other needs by providing a low cross-sectional area fuselage designed to 
travel at supersonic speed while producing no sonic boom or minimal sonic 
1 0 boom. 

In one embodiment the present invention includes a fuselage for an airplane 
comprising a first side of the fuselage having a first curvature; and a second 
side of the fuselage having a second curvature; wherein the first curvature is 
1 5 different from the second curvature at a substantially vertical cross section of 
the fuselage. 

In another embodiment the invention can be characterized as a cross section 
of an airplane comprising a first side of a fuselage with a first curvature; 
20 a second side of the fuselage with a second curvature which is coupled to the 
first side of the fuselage; a storage compartment within the fuselage; a seat 
within the fuselage; and an aisle within the fuselage; wherein the first 
curvature is different from the second curvature. 

25 In a subsequent embodiment the invention can be characterized as a method 
of minimizing a sonic boom signature of an airplane comprising determining 
a plurality of contents which will be located in a cross-sectional area of a 
fuselage; determining the placement of the plurality of contents which will be 
located in the cross-sectional area of the fuselage; and minimizing the cross- 

30 sectional area of the fuselage such that a sonic boom signature of the airplane 
is substantially reduced. 
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In one preferred embodiment the present invention provides for a minimized 
fuselage cross-sectional area having a reduced sonic boom signature while 
maximizing seat and aisle comfort and usability. 

5 

Brief Description of Drawings 

1 0 The present invention is illustrated by way of example and not limitation in 
the accompanying figures, in which like references indicate similar elements, 
and in which: 

Fig. 1 illustrates a cross-sectional view of the fuselage in accordance with one 
1 5 aspect of the present invention; 

Fig. 2 illustrates a cross-sectional view of a left side of the fuselage shown in 
Fig- 1; 

20 Fig. 3 illustrates a cross-sectional view of a right side of the fuselage shown in 
Fig. 1; 

Fig. 4 illustrates a top view of a fuselage shown in Fig. 1 with the seats and the 
storage compartments on different sides of the aisle; 

25 

Fig. 5 illustrates a top view of a fuselage in accordance with an embodiment 
of the present invention with the seats and the storage compartments on the 
same side of the aisle; 

30 Fig. 6 illustrates a cross-sectional view of the fuselage in accordance with the 
embodiment shown in Fig. 5; 
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Fig. 7 illustrates a cross-sectional view of a fuselage with a digitally specified 
curvature in accordance with the present invention; 

5 Fig. 8 illustrates a cross-sectional view of a fuselage in accordance with the 
present invention with a storage compartment near the top of the fuselage; 
and 

Fig. 9 illustrates a cross-sectional view of a symmetric fuselage in accordance 
1 0 with an embodiment of the present invention. 

Skilled artisans will appreciate that elements in the figures are illustrated for 
simplicity and clarity and have not necessarily been drawn to scale. For 
example, the dimensions of some of the elements in the figures may be 
1 5 exaggerated relative to other elements to help to improve understanding of 
embodiments of the present invention. 

Detailed Description 

20 In accordance with the present invention, the embodiments shown provide 
means for minimizing fuselage cross-sectional area and sonic boom, while 
maximizing seat and aisle comfort and usability. 

A commercial airplane which can travel at super sonic speeds with a minimal 
25 or reduced sonic boom would be very advantageous. Many people traveling 
would greatly benefit from the reduction in traveling time. For example, a 
business traveler in Los Angeles flying on a super sonic jet would be able to 
travel to and from a meeting in New York in one day due to the great 
reduction in flight time provided by the super sonic jet as compared to a 
30 traditional commercial airplane. The super sonic jet could reduce the flight 

time by a half or more as compared to a traditional commercial airplane. On a 
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flight from Los Angeles to New York, this translates into a substantial savings 
in time. In order to make this possible a commercial airplane, such as a 
business jet, is needed, which has a reduced sonic boom signature. 



5 In order to achieve minimal or no sonic boom, careful area rule tailoring is 
needed to achieve a desired sonic boom signature and magnitude. One 
element of the rule tailoring is the incorporation of a very long and slender 
fuselage or body for the airplane. Reducing the cross-sectional area of the 
fuselage is one major measure of merit. Thus, reducing the cross-sectional 

1 0 area of the fuselage is very desirable as this will provide a slender fuselage in 
relation to the length of the plane. In one embodiment of the present 
invention the inventive fuselage is both long and slender with a minimal 
cross-sectional area while still accommodating comfortable seating for 
passengers and substantial height for boarding, deplaning, and in-flight 

1 5 movement needed for passengers and flight attendants. In another 

embodiment the inventive cross-section of the fuselage helps minimize cross- 
sectional area while accommodating comfortable seating for a business 
traveler and an aisle which can be easily used by the business traveler or a 
flight attendant. 

20 

Fig. 1 illustrates a cross-sectional view of the fuselage in accordance with one 
aspect of the present invention. Shown is a height C, a first width A, a second 
width B, a fuselage 106, an aisle 108, a seat 110, and a storage compartment 
112. 

25 

The fuselage 106, as shown in Fig. 1, has a height C, a first width A, and a 
second width B. The left side 202 of the fuselage 106, as is shown in Fig. 2, 
corresponds to the first width A. The right side 204 of the fuselage 106, as is 
shown in Fig. 3, corresponds to the second width B. In the embodiment 
30 shown in Fig. 1 both the left side 202 of the fuselage 106 and the right side 204 
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of the fuselage 106 are half ellipse cross sections that are joined together 
forming the inventive fuselage 106. 



The storage compartment 112 is coupled to the inside of the left side 202 of the 
5 fuselage 106. This provides a storage area for passengers. This allows for the 
passengers to have carry-on luggage that is accessible during the flight. 
Business travelers often carry lap top computers which they need access to 
during the flight, thus it is advantageous to have easily accessible storage 
compartments 112. Additionally, many business travelers travel to and from 
1 0 a destination for a very short period of time, e.g. one or two days, and thus 
carry a very minimal amount of personal items. The storage compartment 
112 allows the business traveler to carry her luggage on the plane without 
having to check it in. This benefits the business traveler as they are not 
wasting valuable time waiting for luggage to be unloaded from a separate 

1 5 cargo compartment of the airplane. 

The storage compartment 112 is designed such that it can store carry on 
luggage without encroaching into the aisle 108. The storage compartment 112 
in Fig. 1 is shown attached near the bottom of the left side 202 of the fuselage 
20 106, however it is within the scope of the present embodiment that the storage 
area 112 is at the top of the left side 202 of the fuselage 106, as is shown in Fig. 
8. Additionally, it is within the scope of the invention that the storage 
compartment 112 could be located on the right side 204 of the fuselage 106, 
with the seat either remaining on the right side 204 of the fuselage 106 or 

2 5 being moved to the left side 202 of the fuselage 106. Additionally, it is within 

the scope of the present invention that there could be a storage compartment 
112 located on both the right side 204 of the fuselage 106 and the left side 202 
of the fuselage 106. 

30 As is shown in Fig. 3, the seat 110 is located on the right side 204 of the 
fuselage 106. In one embodiment, the seat 110 is designed for a business 
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traveler. As is known in the art, the seat 110 could be either a business class 
seat or a first class seat, such as is currently on many airplanes such as 
airliners and business jets. The business class seat or the first class seat can 
have a seat-bottom width of at least 18 inches. Additionally, the seat 110 
5 could be an economy class seat which is also well known in the art. It is 

within the scope of the invention that the seat 110 could be located on either 
side of the fuselage 106. Advantageously, the seat 110 can be facing the front 
or back of the airplane. In one embodiment, the airplane can have at least one 
seat facing the front of the airplane and one seat facing the back of the 
1 0 airplane, such as facing seats to enable occupants to have a face to face 
conversation. It should be understood that more than one seat could be 
placed side by side within the fuselage 106. 

In one embodiment of the present invention, as is shown in Fig. 5, the storage 
1 5 compartment 112 and the seat 110 are located on the same side of the fuselage 
106. In one embodiment, the seats 110 could be spaced farther away from 
each other, from the front to back of the airplane, allowing for the seat 110 and 
the storage compartment 112 to be on the same side of the fuselage 106 
without compromising the comfort of the business traveler. In this 
20 embodiment, the cross-sectional area of the fuselage 106 may be further 

reduced without having to reduce the space for the aisle 108 or the comfort of 
the business traveler. 

In the embodiment shown in Fig. 1, the aisle 108 is located in between the seat 
25 110 and the storage compartment 112. The height of the aisle 108 is limited by 
the height C of the fuselage 106 less the structural thickness of the fuselage 
106. The width of the aisle 108 is limited by the entire width of the fuselage 
106, less the thickness of the fuselage 106, the width of the storage 
compartment 112 and the width of the seat 110. The aisle 108 is large enough 
30 to accommodate either the business traveler or a flight attendant moving 

within the fuselage 106, e.g., using a restroom or serving food and beverages 
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to the travelers. In accordance with an embodiment of the present invention, 
the aisle 108 has a height of between 60 and 84 inches tall, and more 
preferably between 68 and 76 inches tall. 

5 Fig. 2 illustrates a cross-sectional view of the left side of the fuselage and the 
inside of the fuselage. Shown is the first width A, the height C, the left side 
202 of the fuselage 106, the storage area 112, and the aisle 108. 

Fig. 3 illustrates a cross-sectional view of the right side of the fuselage and the 
1 0 inside of the fuselage. Shown is the second height B, the right side 204 of the 
fuselage 106, the seat 110 and the aisle 108. 

In the embodiment shown in Figs. 1-3 the left side 202 of the fuselage 106 is 
the first width A and has a contour that is elliptical. The right side 204 of the 

1 5 fuselage 106 is the second width B and also has a contour that is elliptical. In 

the embodiment shown, the left side 202 of the fuselage 106 and the right side 
204 of the fuselage 106 have a major axis of the ellipse corresponding to a 
height C. The left side 202 of the fuselage 106 has a minor axis of the ellipse 
corresponding to the first width A and the right side 204 of the fuselage 106 
20 has a minor axis of the ellipse corresponding to the second width B. 

The cross-sectional area of the fuselage 106 is reduced relative to the smallest 
circular cross-sectional area which also envelops the seat 110 and the aisle 108 
within it. Alternatively, the cross-sectional area of the fuselage 106 is reduced 

2 5 relative to the smallest elliptical cross-sectional area with two sides having the 

same width and same elliptical curve which can still envelope the seat 110 
and the aisle 108 within it. More generally, the cross-sectional area of the 
fuselage 106 with the left side 202 of the fuselage 106 having a first curvature 
and the right side 204 of the fuselage having a second curvature will be less 
30 than the cross-sectional area of a comparative fuselage with two equal 

curvatures on both sides of the comparative fuselage. Thus, regardless of the 
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curvature of the fuselage 106 the cross-sectional area of the fuselage 106 is 
always relatively reduced. This helps reduce the sonic boom signature of the 
airplane. 

5 In one preferred embodiment the height C is 92 inches, the first width A is 25 
inches, and the second width B is 42.65 inches. This corresponds to a cross- 
sectional area of 4902 square inches for the fuselage 106. It should be 
understood that the present invention should not be limited to such 
dimensions. Additionally, the first width A could be greater than the second 
1 0 width B. 

In another preferred embodiment, the right side 204 of the fuselage 106 has a 
circular curve while the left side 202 of the fuselage 106 has a different curve, 
e.g., an elliptical curve, a digitally specified curve, or a conic curve. This 
1 5 allows for more room for the passenger while still reducing the cross-sectional 
area of the fuselage 106. 

As described above, the dimensions of the fuselage 106 can be modified to 
allow for different aisle 108 and seat 110 arrangements. Additionally the left 

20 side 202 of the fuselage 106 and the right side 204 of the fuselage 106 can have 
contours which are not elliptical, e.g., conic curves, digitally specified curves, 
and circular curves. Furthermore, the left and right contours can be modified 
or varied according to longitudinal location along the length of the fuselage, 
to yield desired area-ruling profiles or other aerodynamic, structural or cabin 

25 comfort advantages. Advantageously, by reducing the cross-sectional area of 
the fuselage as compared to the cross-sectional area of a symmetrical cross- 
sectional fuselage, the fuselage 106 design reduces the sonic boom signature 
of the airplane while still creating a comfortable traveling experience. 

30 Modifying the curve characteristics the left side 202 of the fuselage 106 and 
the right side 204 of the fuselage 106 along with the dimensions of the height 
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and width of the fuselage 106 accommodates different customers preferred 
aisle 108 and seat 110 arrangements while minimizing the cross-sectional area 
of the fuselage 106, thus allowing for a supersonic jet which has a minimal 
sonic boom signature. 

5 

In one embodiment, the fuselage 106 can be made from a composite 
construction. The composite construction helps reduce the weight of the 
fuselage 106 which helps the airplane's efficiency. Alternatively, the fuselage 
106 can be made from other materials, e.g., a metal construction is also 
1 0 possible. It should be understood that the material used in constructing the 
fuselage 106 can be any material suitable in the art. 

Fig. 4 illustrates a top view of a fuselage with the seats and the storage 
compartments on different sides of the aisle. Shown is the fuselage 106, the 
1 5 aisle 108, the storage compartments 112, and the seats 110. 

The seats 110 are all to the right side of the aisle 108 within the fuselage 106 
while the storage compartments 112 are to the left side of the aisle 108. The 
configuration shown in Fig. 4 could be used with the fuselage 106 design 
20 shown in Fig. 1. Additionally, different curves for the left side 202 of the 
fuselage 106 and the right side 204 of the fuselage 106 could be designed in 
accordance with the present invention, e.g., an conic curve, an elliptical curve, 
a digitally designed curve, or any other curve which can help to minimize the 
cross-sectional area of the fuselage 106. 

25 

Fig. 5 illustrates a top view of a fuselage with the seats and the storage 
compartments on the same side of the aisle. Shown is the fuselage 106, the 
aisle 108, the storage compartments 112, and the seats 110. 

30 The seats 110 and the storage compartments 112 are both shown to the right 
side of the aisle 108 within the fuselage 106. In this configuration, the seats 
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110 can optionally be moved farther apart such that a person traveling on the 
airplane does not lose any seating space due to the storage compartment 112 
being on the same side of the airplane as the seats 110. As with Fig. 4, many 
different curves could be used to help minimize the cross-sectional area of the 
5 fuselage 106. For Example, the cross-sectional area of the left side 202 of the 
fuselage 106 could be reduced when the storage compartment 112 is moved to 
the same side of the fuselage 106 as the seats 110. 

Fig. 6 illustrates a cross sectional view of the fuselage shown in Fig. 5. Shown 
1 0 is the fuselage 106, the aisle 108, the seat 110, the storage compartment 112, 
the first width A, the second width B, and the height C. 

The configuration shown in Fig. 6 allows the first width A to be reduced from 
the width shown in Fig. 1 while keeping the width B the same. This allows 
1 5 for a further reduction in the cross-sectional area of the fuselage 106. As 
discussed above, the curve of the left side 202 of the fuselage 106 could be 
many different types of curves depending upon the specific needs inside the 
fuselage. 

20 In one example of the present invention the fuselage 106 shown in Figs. 1-6 is 
used for a super sonic business jet. The fuselage 106 of the supersonic 
business jet is long and slender largely due to the reduced cross sectional area 
of the fuselage 106. This enables the super sonic business jet to fly over land 
at super sonic speeds with a greatly reduced sonic boom signature. 

25 

It should be well understood in accordance with one embodiment of the 
present invention that the fuselage 106 of the airplane can have a cross- 
sectional area as described above with reference to Figs. 1-6, while a second 
cross-section which is toward the front or rear of the airplane will have a 
30 different cross-sectional area. For example the shape of the fuselage 106 can 
change as you move from the front of the airplane toward the rear of the 

1 1 



airplane with the asymmetrical cross-sections of the present invention applied 
in critical areas while conventional symmetrical cross sections could be 
applied to non-critical areas, e.g., possibly the mid-section of the fuselage. 
Determining non-critical areas and critical areas is very plane specific, 
however generally for transonic or supersonic flight, it is desirable to have an 
airplane cross-sectional area distribution as a function of longitudinal position 
(i.e., distance behind the nose of the airplane) which is shaped like a smoothly 
curved hill, rising from zero at the nose, rising smoothly to a peak value near 
the middle of the airplane, and then coming down smoothly back to zero at 
the tip of the tail. Aerodynamic wave drag and sonic boom are both 
minimized, if the area distribution is smoother, shallower in slope, and lower 
in peak value. Note that the cross-sectional area is for the whole 
airplane, including the body, wing & strake, engines, and tail surfaces. In the 
part of the cabin at the same longitudinal location as the biggest part of the 
wing, and at the same longitudinal location as the engines, it becomes critical 
that the fuselage cross-sectional area is very small, to enable achievement of 
the preferred area distribution described above. At these longitudinal 
locations that the small asymmetric cross-section is very beneficial. For a 
configuration with aft wing and engine locations, this would occur at the 
aft portion of the passenger cabin. Also, near the very nose of the airplane, 
the desired cross-sectional area is very small (i.e., at the start of the rising of 
the area "hill"), so again near the forward end of the cabin a small the cross- 
sectional area and the asymmetric cross-sectional area would be very 
beneficial. In other portions of the cabin where the height of the hill is not so 
small and the wing and engine are not located, a larger cross-sectional area 
such as a two abreast symmetric cross-sectional areas would be quite possible, 
and not harm the drag or sonic boom. For a representative airplane with aft 
wing and engines, this could occur near the middle portion of the passenger 
cabin, as will be described with reference to Fig. 9. One of skill in the art will 
understand that the entire length of the fuselage 106 will not have the same 
cross-sectional area. 



12 



The airplane of the present invention could advantageously be equipped with 
many of the features found on commercial airplanes. For example, the 
airplane could have windows or skylights in the fuselage 106 for passengers 
5 to look out of. Additionally, the fuselage 106 could have emergency exits and 
entry and exit doors. The inside of the fuselage 106 could have, e.g., a 
deployable table surface, a video monitor, air control means, reading lights, 
emergency equipment, noise reduction means, and communication means. 
The aisle 108 could provide access to a cockpit, a lavatory, and a gallery. 
1 0 Additionally, the fuselage 106 of the airplane could be a pressurized fuselage, 
such that passengers can fly safely and comfortably at higher altitudes than 
would otherwise be achievable. 

Fig. 7 illustrates a cross-sectional view of the fuselage in accordance with one 
1 5 embodiment of the present invention. Shown is the first width A, the second 
width B, the height C, the fuselage 106, the storage compartment 112, the aisle 
108, the seat 110, an axis W and an axis Z. The left side 202 of the fuselage 106 
is determined using a digital curve. 

20 In the present embodiment, the first width A and the second width B can be 
equal to those shown in Fig. 1. The left side 202 of the fuselage 106 and the 
right side 204 of the fuselage 106 have different curves. As shown, the right 
side 204 of the fuselage 106 is a elliptical curve, such as in Fig. 1, and the left 
side 202 of the fuselage 106 is a digitally specified curve. This embodiment 

25 allows for a storage compartment 112 that is larger than the storage 

compartment of Fig. 1, while still reducing the cross-sectional area of the 
fuselage 106. The representative digital curve used for the left side has a left- 
size width W as a function of height Z above the bottom or keel of the 
fuselage, where A is the first width and C is the height, specified digitally 

30 from the following equation: 
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W = (2A/C)*(1.375 - (.5*Z/C) - (.5*(Z/C) 2 ))*SQRT((C/2) 2 - ((C/2) - 

z) 2 ) 



5 Fig. 8 illustrates a cross-sectional view of the fuselage with an storage 

compartment near the top of the fuselage. Shown is the height C, the first 
width A, the second width B, the fuselage 106, the aisle 108, the seat 110, and 
the storage compartment 112. 

10 As is shown in Fig. 8, the storage compartment 112 has been moved toward 
the top of the fuselage 106. Advantageously, this allows for the storage 
compartment 112 to be easily accessible when a passenger is standing in the 
aisle 108. 

1 5 In accordance with one embodiment of the present invention, an airplane 

could be designed with a cross-section of the fuselage 106 having two sides 
with different defined curves. The curves of the fuselage 106 are designed to 
reduce the cross-sectional area of the fuselage 106 as compared to a fuselage 
with a symmetrical cross-sectional area. The airplane is then flown over land 
20 at supersonic speeds with a reduced sonic boom signature. In one 

embodiment the sonic boom signature is reduced enough so as not to create a 
large disturbance to individuals on the ground. This reduction of the sonic 
boom signature is preferably fostered through the use of a tailored airplane 
cross-sectional area-rule distribution which has a small maximum value and a 

2 5 smoothly varying hill-like shape, as is understood from the prior art work 

related to Sears-Haack bodies and supersonic area ruling (see: 
http://www.pdas.com/wdrefs.htm for example). In accordance with one 
embodiment of the present invention, a representative Supersonic Business Jet 
(SSBJ) with a highly-swept wing and aft-located engines is provided, wherein 
30 the desired cabin cross -sectional area will typically rise from a small cross- 
sectional area just behind the cockpit, to a modestly large value in mid-cabin, 
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back down to a small cross-sectional area again near the aft bulkhead of the 
passenger cabin. For such a representative cabin, it would be highly 
beneficial to apply the present asymmetrical cross-sectional designs in the 
critical small cross-sectional area regions at the front and back of the 
5 passenger cabin, while the mid-section could still accommodate an 

adequately tall aisle while using a more conventional symmetric cross-section, 
perhaps also seating two persons abreast of the aisle, one on each side. 

Fig. 9 illustrates a cross-sectional view of a symmetric cross-section which 
1 0 could be used for some portion of the fuselage such as a midsection, in 
accordance with an embodiment of the present invention. Shown is a 
fuselage 106, a first height C, a second height E, a width D, an aisle width F, a 
first seat 110, a second seat 111, and an aisle 108. 

1 5 In accordance with the present invention, shown is a symmetrical cross- 
section to be used on a portion of the fuselagel06. The cross-section of the 
fuselage 106 is designed such that the cross-section of the fuselage 106 has a 
minimal cross-sectional area while still accommodating, the first seat 110, the 
second seat 111, and the aisle 108, in this portion of the fuselage. The cross- 

20 sectional area must be reduced enough such that the sonic boom signature is 
reduced enough so as not to create a large disturbance to individuals on the 
ground while at the same time providing for comfortable seating and a large 
enough aisle 108 for passengers to move around the plane. 

25 In a preferred embodiment, the first height C is 90.98 inches, the second 

height E is 79.00 inches, the width is 80.97 inches, the aisle width is 17 inches, 
and the cross-sectional area is 5789 square inches. In other embodiments, the 
curvature of the fuselage could be an elliptical curve, a conic curve or a 
digitally specified curve. It should be understood the measurements can vary 

30 depending upon the thickness of the fuselage, the specified curvature and the 
required dimensions inside the fuselage. 
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While the invention herein disclosed has been described by means of specific 
embodiments and applications thereof, other modifications, variations, and 
arrangements of the present invention may be made in accordance with the 
5 above teachings other than as specifically described to practice the invention 
within the spirit and scope defined by the following claims. 
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